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Ink-Drying Agents for Inkjet Receptor Media 

5 Field of Invention 

This invention relates to a microporous iakjet receptor that provides 
excellent images with pigmented inks deposited thereon in a manner that allows 
fast drv'ing of the pigmented inks when it is dispensed. 

10 Background of Invention 

Inkjet imaging techniques have become vastly popular in 
commercial and consumer applications. The ability to use a personal computer and 
desktop printer to print a color image on paper or other receptor media has 
extended from dye-based inks to pigment-based inks. The latter provide brilliant 

1 5 colors and more durable images because pigment particles are contained in a 

dispersion before being dispensed using a thermal inkjet print head, such as those 
commercially available from Hewlett Packard Corporation or LexMark 
Corporation in inkjet printers commercially available from Hewlett Packard 
Corporation, Encad Inc.. Mimaki Corporation, and others. 

20 Inkjet printers have been in general use for wide-format electronic 

printing for applications such as. engineering and architectural drawings. Because 
of the simplicity of operation, economy of ink jet printers, and improvements in 
ink technology the Inkjet imaging process holds a superior growth potential 
promise for the printing industry to produce wide format, image on demand. 

25 presentation quality durable graphics. 

The components of an inkjet system used for making graphics can 
be grouped into three major categories: 

1 Computer, software, printer. 

2 Ink. 

30 3 Receptor sheet. 

The computer, software, and printer will control the size, number 
and placement of the ink droplets and will transport the receptor film. The ink will 
contain the colorant or pigments which form the image and the receptor film 
provides the medium which accepts and holds the ink. The quality of the inkjet 

-I- 
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image is a tunction of ihe total system. However, the composition and interaction 
between the ink and receptor film is most important in an ink jet system. 

Image quahty is what the viewing pubHc and ptiying customers will 
want and demand to see. Many other demands are also placed on the ink jet 
5 mediayink system from the print shop, such as rapid dic ing, humidity insensitivity. 
extended shelf life, waterfastness and overall handleability. Also, exposure to the 
environment can place additional demands on the media and ink (depending on the 
application of the graphic). 

Porous membrane is a natural choice to use as a ink jet receptive 

10 media because the capillar.' action of the porous membrane can wick the ink into 
the pores much faster than the absorption mechanism of film forming water soluble 
coatings. However, in the past, when a porous coating or film has been employed 
to achieve desired quick dry. optical density has suffered greatly because the 
colorant penetrates too deep into the porous network. This type of problem is 

1 5 magnified by printers that dispense high volumes of ink per drop because extra 
film thickness may be required to hold all the ink. When the pore size and pore 
volume of the membrane is opened to allow the pigments to penetrate, the 
pigments can be stratified in the membrane. Meaning, the black, cyan, magenta, 
and yellow will be predominately found at different depths depending on order of 

20 application. Hence, some of the first color(s) applied is /are optically trapped in the 
image by subsequent application of other pigmented ink. Furthermore, lateral 
diffusion of the ink can also be a problem inherent in porous membranes used as 
receptive media. When pigmented inks are jetted onto a porous film that has a 
pore size that is too small, color pigments will be filtered on the top of the 

25 membrane rendering high image density, but the pigments could easily smear and 
have the effect of never drying. Also, excess fluid from the ink can coalesce, or 
even worse, pool and run on the image before the water/glycol carrier is wicked 
away. 

The chemical formulation of the pigmented inkjet ink has 
30 considerable complexity due to the requirement of continued dispersion of the 
pigment particles in the remainder of the ink and during jetting of the ink. 

The typical consumer medium for receiving dye-based inkjet inks 
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has been paper or specially coated papers. However, with too much inkjet ink in a 
given area of the paper, one can see the over-saturation of the paper with the 
aqueous ink in which dye was dissolved. 

As inkjet inks have become more commercially oriented and 
pigmented-based inks have become more prevalent, different media have been 
tried in an attempt to control the management of fluids in the ink. 

Japanese Patent JP 61-041585 discloses a method for producing 
printing material using a ratio of PVA/PVP. The disadvantage is inadequate 
waterfastness and wet rub off properties. 

Japanese Patent JP6I-261089 discloses a transparent material with 
cationic conductive' resin in addition to a mixture of PVA/PVP. The material is 
water fast and smudge proof but the wet rub off properties are poor. 

European Patent Publication EP 0 7 16 93 1 Al discloses a system 
using a dye capable of co-ordinate bonding with a metal ion in two or more 
positions. Again binder resins are used with inorganic pigments in the paper or 
film. The metal ion was preferred to be jetted on before imaging and additional 
.heating is necessar>' to complete the reaction. This system was not claiming to be 
water fast, the focus is long term storage waihoui fading from heat or light. 

U.S. Pat. No. 5,537.137 discloses a system to achieve waterfastness 
by curing with heat or UV light. In the body of the patent, examples of their 
coatings contained Ca++ from CaCW. This w^as added to provide reactive species 
for the acid groups on the dispersed polymer. The coaling remains water soluble 
until UV or heat curing after imaging. 

Hence, the current special ink jet media employ absorptive 
components, and sometimes optional additives to bind the inks to the media. As a 
consequence current media are inherently moisture sensitive and can be fragile to 
handling and subject to finger smearing. Moreover, the vehicle absorptive 
components usually consist of water soluble ( or swelling) polymers which result in 
slower printing speeds and dry times. 

Pigmented ink delivery systems have also dealt with pigment 
management systems, wherein the resting location of the pigment particles are 
managed to provide the best possible image graphic. For example. U.S. Pat. No. 
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5.747.148 ( Warner ei al.) discloses a pigment management system in which a 
suitable supporting layer (including in a listing a microporous layer) has a two 
layer tluid management system: a protective penetrant layer and a receptor layer, 
both layers containing filler particles to provide two different types of protrusions 
5 from the uppermost protective penetrant layer. Electron microphotographs in that 
application show how the pigment panicles of the ink encounter smooth 
protrusions that provide a suitable topography for pigment particle "nesting" and 
rocky protrusions that assist in media handling and the like. 

Other ink receptors have been disclosed, including U.S. Pat. Nos. 
10 5,342.688 (Kitchin); 5.389J23 and 4,935.307 (both Iqbal et al.): 5.208,092 (Iqbal) 
5.302.437 (Idei et al): U.S. Pat. No. 5.206.071 (Atherton et al.); and EPO Patent 
Publication 0 484 016 Al. 

Summai'\^ of Invention 

15 It has been found that irikjet receptor media requires durability for 

exposure to a variety of solvents, most often water in the form of humidity, rain, " 
dew. snow, and the like. 

It has also been found that pigment particles in aqueous inkjet ink 
formulations require time to establish a stable relationship v/iih the medium upon 

20 which they have been deposited during inkjet printing. 

It has been found that pigment-based iiiks are not completely 
rapidly free from smudging when it is dispensed onto a porous inkjet receptor 
medium, even if such receptor medium is impregnated with both a fluid 
management system and a pigment management system. 

25 What the art needs is an inkjet receptor medium that assures rapid 

drying of the ink reflected in a bleed-free, feathering- free and smudge-free image 
whereby the ink is restrained onto and in the medium so that the image is dry and 
stable, particularly when the printed medium is likely to be exposed to water or 
other solvents shortly after printing. Furthermore, the art needs an inkjet receptor 

30 medium that contains such ingredients, components or compounds to effectively 
interact with certain components such as the humectants of the inks being used so 
that a completely dry image surface is obtained after printing. 
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Furthermore, the art needs a dr\MnLi agent for rapidly drying a 
printed inkjet image on a receptor medium. "Drying agent" means an agent, 
component, ingredient or compound which can dry or make the pigment teel dr>' to 
touch via chemically or physicochemically occlusion or interaction with certain 
components such as the humeciani or other slow di*ying components in the 
pigmented inks used in printing the image onto the receptor medium. Specifically, 
•'dry to touch" means, an indistinguishable ''feel'' between the imaged and the 
unimaged areas of the substrate regardless of whether, technically, all volatiles 
have evaporated from the imaged area. 

One aspect of the present invention is a dr>qng agent for inkjet 
receptor media.comprising an aromatic or aliphatic acid having sulfonic, 
carbo.xylic. phenolic or mixed functionalities thereof, which in combination with a 
multivalent inorganic salt and a surfactant is capable of drying the medium in a 
marmer to obtain a smudge-free rapidly dried image onto and in the medium when 
the image is printed. The aromatic acid can be heterocyclic. Preferably, the acid 
can be a sulfocarboxylic or sulfophenolic acid. Preferably, the invention provides 
its best features and advantages in wide-format 'in.kjet printers, e.g.. Hewlett 
Packard Corporation (HP) brand 2500 series printers that operate on low ink-drop 
volume. "Low drop volume" for this invention means below^ 70 picoliters per 
drop. 

One feature of the present invention is an aromatic or aliphatic 
sulfocarboxylic or sulfophenolic acid such that when the medium is impregnated 
with such composition and dried, the image becomes rapidly smudge-free. 

Other features and advantages of the invention will be disclosed in 
relation to the embodiments of the invention. 

Embodiments of Invention 

Inkjet Receptor Meditmi 

The inkjet receptor medium can be any porous membrane or film 
known to those skilled in the art wherein it is desired to print inkjet inks on at least 
one major surface thereon. Preferably, the medium comprises an inkjet receptor 
medium, comprising a porous substrate having a fluid management system and 
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having a pigment management system in contact with surfaces of pores of the 
substrate therein. One embodiment of that medium is an inkjet receptor 
comprising a microporous membrane impregnated with an inorganic multivalent 
metal salt together with a surfactant or combination of surfactants chosen for the 
5 ink and membrane being employed. 

Another embodiment is an inkjet receptor comprising a 
microporous membrane impregnated with a microporous fluorinated silica 
agglomerate together with a binder and a surfactant or a combination of surfactants 
for the ink and membrane being employed. 

10 Another embodiment of the present invention is an inkjet receptor 

comprising a microporous membrane impregnated with a microporous fluorinated 
silica agglomerate together wnth a binder and a surfactant or combination of 
surfactants wherein the said surfactants are selected from the group of 
hydrocarbon-based anionic surfactants, silicon-based non-ionic surfactants or 

15 fluorocarbon-based non-ionic based surfactants or a combination thereof 

These receptors, w-hen imaged in an inkjet printer, provide very 
high density and very-' high quality images which are tack-free and instantaneously 
dry to touch. 

The ink colorant is typically a pigment dispersion having a 
20 dispersant that binds to the pigment that will destabilize, flocculate, agglomerate, 
or coagulate the pigments on contact with the media component. Depositing each 
of colors at or just below the surface of the membrane allowing the carrier fluid to 
wick into the membrane where the fluid management system can take over while 
providing a sheltered location for the pigments as managed by the pigment 
25 management system. 

More preferably, the itikjet receptor medium uses a Thermally 
Induced Phase Separated (T.I.P.S.) microporous membrane according the 
disclosures of U.S. Pat. Nos. 4.539.256 (Shipman et aL). 4,726.989 (N4rozinski ). 
and more particularly 5,120.594 (Mrozinski), and available from 3M. For 
30 optimization, the pore size and pore volume of the porous film can be adjusted for 
the model or make of the ink jet printer to correctly hold the volume of ink 
dispensed by the printer ensuring the highest possible image quality. The coating 
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on the preferred media/ink set has special utiHiy in the demanding ink Jet printing 
apphcations found in commercial printing. Thus, one can "Fme tune" the 
propenies of these receptors to deal with the variables of inkjet ink delivery, 
including without limitation: porosity of media, pore size, surface wetting energy, 
5 and other capacity issues for media to receive inJc of various formulations and drop 
volumes. Moreover, these media exhibit a comple.x porosity in its porous material 
that provides both a tortuous path for fluid management and a tortuous path that 
ensnares the pigment initially and continually during ink delivery. 

10 Pigment Drving agents 

Pigment drying agents useful in the present invention can be an 
aromatic or aliphatic acids having sulfonic, carboxylic. phenolic or mixed 
functionalities thereof. Preferably, aromatic sulfonic and carboxyiic acids 

have been found in this invention to be very effective in presence of multivalent 

1 5 metal salts and suitable surfactajit and binder, to serve as drying agents for inkjet 
receptor media. These acids can be of various types, chosen according to 
properties and distinguished by extent of their solubility in water and how that 
solubility affects drying performance. 

At one end of the range of candidate acids, their higher solubility in 

20 water can interfere with other components in the media, such as a migration 

inhibitor thereby perhaps requiring a greater concentration of drying agent to be 
included in the coating. One example of this type of acid is a sulfocarboxylic 
acid such as sulfosalicylic acid. 

At the other end of the range of candidate acids, the candidate acids 

25 with lower solubility in water would perform the drying function excellently but 
could require more aggressive solvent(s) to be impregnated into the media. One 
example of this type of acid is a phthalic acid so long as it is recognized that 
impregnating the receptor media will be more challenging because of the acid's 
lower solubility. To overcome impregnating limitations, lower solubility acid 

30 candidates, such as aromatic carboxylic acids, can be derivatized to become a 

monosodium salt (or any other similar alkali metal salt), the solubility of that salt 
in water is enhanced. One example of this type of acid-salt is an aromatic 
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carboxylic acid, sodium salt such as t>/7/7c;-phthalic acid-sodium salt. 
Furthermore, the aromatic carboxylic acids are also sufficiently soluble in water 
when the aromatic moiety contains at least one sulfonic acid group attached to the 
aromatic ring either as acid or as its sodium salt (or other alkali metal salts). Two 
5 examples of these candidates are 5-sulfoisophthalic acid and also its monosodium 
salt. 

Other functional groups such as -OH group can be attached to the 
aromatic moiety to increase the solubility of the aromatic carboxylic group. 
Examples in this category are hydroxy-aryldicarboxylic acid isomers. 

10 A related factor to choice of lower water solubility candidate acid 

is the amount of the acid to be included in the receptor media. The relationship is 
generally such that the lower solubility acid candidates are needed in smaller 
amounts than the higher solubility acid candidates. Generally, an acid used in the 
present invention can be present in the receptor medium in an amount ranging from 

1 5 about 1 to about 20 weight percent of the total coating weight of compositions with 
which the medium is impregnated with a fluid management system/pigment 
management system. Preferably, the amount rjinges from about 4 to about 15 
weight percent. Thus, a sodium salt of an aromatic sulfocarboxylic acid should be 
present in an amount in the higher end of the range (e.g.. about 15 weight percent), 

20 whereas a carboxylic acid should be present in an amount in the lower end of the 
range (e.g., about 5 weight percent). 

Moreover, free acid and salt forms of that acid can be combined for 
controlled tailoring of impregnation processing and resulting dr>'ing performance. 

The acid or its salt can be impregnated into the media by adding it 

25 to a coating solution othervsase being impregnated into the media for fluid 

management and pigment management purposes. Suitable coating solutions 
comprise a multivalent inorganic salt, a suitable surfactant, an alcohol and water 
and use coating techniques known to those skilled in the art. The weight percent of 
the acid/salt being used usually ranges from about 40 to about 60 weight percent 

30 and more preferably from about 45 to about 55 weight percent of the total solids in 
the composition. 

The organic aromatic acids and their salts can be represented by the 
following general formula: 
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R 



a: R*. R-, R"' niay be -COOR -SO3H or -OH groups 

and combination thereof ranging from a total of 3-6 groups 

in the aromatic. R"^ may be H. ITie acid liinciional groups may be 
in their alkali- metal salt fomx 

b: Wc\y be linked to another aromatic via a -(CH2)„-, -0-. -S-, -NH-, 
-NHCO-. -CO-bridge wherein n may var\' from 0-3 and another 
aromatic may contain the same ftmctionalities as the parent one. 

c: R"* may represent a part of a condensed aromatic system e.g.. 
anthracene, phenanthrene etc. 

The organic aliphatic acids used in the present invention can be 
represented by the following general formula: 



R^ 



R 



a: R*. R-. R^ may be-COOH, -SOaHor-OHgroups 

and combination thereof ranging from a total of 2-4 groups 

in the chairL R*^ n'iay be H. line acid fijnctional groups n^y be 
in their alkali- metal salt form 

b: R^ may be an ar>'l group containing sulfonic or sulfocarboxylic 
or sulfophenolic or combination thereof 



Nonlimiting examples of acceptable aromatic acids are 
10 suifosalicyclic acid, disulfosalicylic acid, sulfophthalic acid, sulfoisophthalic acid, 
sulfoterephthalic acid, disulfodicarxylic acid, sulfophenolic acid, hydroquinone 
sulfonic acid, hydroquinone disulfonic acids, sulfocarboxyphenolic acid, 5- 
hydroxy-phthalic acids, and the like. Also, the acids can be used in ihe present 
invention as their alkali metal salts (e.g., mono-, di-carboxylate or -sulfonates or 
15 phenolate). The di-. tri- and their higher homologues of the acids tend to be less 
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soluble in water than both in their acid and mono-alkali-nietal salt-tbrm. It is 
desirable that mono-, di- and tricarboxylic acids be used either as acids or their 
alkali-metal salts. 

Additionally, aliphatic acids arc candidates for use in the present 
invention because of their solubility in water. Non-limiting examples of these 
acids are sulfosuccinic acid, disulfosuccinic acid, aryl-succinic acid, sulfofumeric 
acid, disulfofumeric acid, succinic or fumeric acid containing sulfobcnzoic or 
sulfoarylcarboxylic acids and the like. 

Alternatively, heterocyclic acids can be used. Nonlimiting 
examples of such acids include pyrridine carboxylic acids (such as picolinic acid, 
pyrridine dicarboxylic acid, and the like): pyirolidone carboxylic acids (such as 2- 
pyrrolidone-5-carboxylic acid). 

Optional Additives 

Pigment migration inhibitors can be used in the present invention as 
an optional additive. These inhibitors can be homopolymers or copolymers 
having any number of hydrophilic monomers, each of whose homopolymers are 
hydrophilic. so long as the resulting copolymer is sparingly soluble in water. 

Nonlimiting examples of hydrophilic monomers are methacrylic. 
eihacrylic acids, acr\iic acid. N-V'inylphthalimidc. Vinyliniidazole. Vinylpyridine 
and N-vinyl-2-pyrrolidinone, with the last and acrylic acid being presently 
preferred. The homopolymer is a polyvinylpyrrolidinone ( PVP) of relatively high 
molecular weight available from commercial sources. 

Other ink receptive copolymers that are sparingly soluble in water 
include a copolymer of N-vinylpyrrolidone, acrylic acid, and 
trimethoxysilylethylmethacrylate (80/10/10): a copolymer of N-vinylpyrrolidone. 
acrylic acid, trimethoxysilylethylmethacrylate, and ethyleneoxide acrvlate 
(75/10/5/10); a copolymer of N-vinylpyrrolidone. acnr'lic acid, and N, N, N- 
methyloctylheptadecafluorosulfonylethylacrylate (MeFOSEA) (80/10/10); a 
copolymer of N-vinylpyrrolidone, acrylic acid, trimethoxysilylethylmethacrylate 
and N, N, N-ethyloctylheptadecafluorosulfonylethylacrylate (MeFOSEA) 
(83/10/2/5): and ): a copolymer of N-vinylpyrrolidone. acrylic acid, and Sulfonated 
Styrene-Sodium Salt (60/10/30). 

-10- 
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Usefulness of the Invention and Examples 

The role of aluminum sulfate and dioctylsulfosuccinimate-sodium 
salt has previously been described for fluid management and pigment management 
5 in a microporous membrane. These pigment management and fluid management 
systems are particularly useful for wide-format printers operating on high drop 
volume (-140 picoliter) e.g., an Encad-Novajet brand printer. The drying agents of 
the present invention are not as needed for these high drop volume- high drop size 
printing requirements. 

10 However, as new printers become available with lower drop 

volumes and lower drop sizes, but more drops per unit area, (also known as dots 
per inch or "dpi" fomiing a higher resolution image graphic), such as Hewlett 
Packard Corporation printers operating on a 30 picoliter drop volume or even 
smaller than that, the pigmented ink forming the higher resolution image graphic 

15 does not dr}^ as rapidly as desired. The drying agents of the present invention, 
introduced into the same coating solutions as those use to provide the fluid 
management and the pigment management provide the unexpected advantage of 
drying to-the-touch pigmented ink nearly instantaneously, fundamentally 
expanding the opportunity toward even higher resolution image graphics that will 

20 not become distorted with physical contact against the image shortly after printing. 
The dr\Mng agents of the present invention induce more rapid stabilization of the 
pigment particles of the image graphic in and on the microporous membrane 
otherw^ise containing the tluid management system and the pigment management 
system until the advantages of the pigment management system and. optionally, 

25 the migration inliibitor can commence. The present invention solves a problem of 
pigment particle stabilization through interaction with ink components such as 
humectants that are required for proper passage of the ink through the printing 
head of the inkjet printer. WTiile not limited to a particular theory', it is believed 
that drying agents of the present invention interact with humectants through 

30 chemical reaction to form esters that do not facilitate smudging of the image 
graphic. It is believed that, left unreacted. humectants residing in the image 
graphic will continue to permit smudging because of their low vapor pressure as 
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well as inherent hydrophilicity that will continue to affect the image graphic in 
high humidity environments even if there no actual physical contact with the image 
graphic. An ester formed from the combination of the drying agent and the 
humectants lacks sufficient hydrophilicity and reduces those properties of the 
5 humectant that are no longer needed once the image graphic has been printed. As 
a result, the potential for the image to smudge is significantly reduced. Moreover, 
the degree of dryness is, to a large extent, is detemiined by the type of functional 
groups attached to the aromatic ring of the drying agents of the present invention, 
other than the carboxylic groups on such ring. 
10 The invention is further illustrated by the following examples: 

The membrane used in this example, namely, an oil-in microporous polypropylene 

membrane prepared according the disclosures of U.S. Pat. Nos. 4.539,256 

(Shipman et al.), 4.726,989 (Mrozinski), and more particularly 5.120,594 

15 (Mrozinski) was produced and had the following properties: 

Bubble point 0.9 |im 

Gurley 50cm' 15 sec 

Porosity % void 38 % 
Surface wetting Energy 

20 (before treatment) 30 dynes/cm" 

Caliper 0.178 mm (7 mil) 

This membrane was impregnated with the following composition: 

25 Aluminum sulfate, tetradecahydrate (Pigment Management) 

4.1% 

Dioctylsulfosuccinate (Dos"^) (Fluid Management) 

7.0% 

5-Sulfoisophthalic Acid-Na(mono) salt (Drying Agent) 
30 13.8% 

PVP/AA (Migration Inhibitor) 

2.0% 

Ethanol/IPA (Solvent) 
25% 

35 De-ionized water (Solvent) 
50.1% 

The composition was coated onto the membrane wath a No. 4 
Meyer bar. To remove solvent, the composition was dried in a conventional oven 
40 at about fi-om 75^C to about 120°C for about 1-3 mins. The membrane was printed 
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to form a test image using 30 picoliter drop size thermal inkjet prmter (Mevvlett 
Packard 2500 Series printer). The printed medium was laminated with 3M Scotch 
No. 845 Book Tape, and the laminated medium was adhered to a piece of anodized 
aluminum. Approximately 75% percent of the laminated image graphic was 
submerged in water for a period of about 96 hours. During this time of 
submersion, the image did not show any deterioration due to pigment migration. 
This example showed that a combination of the drying agent of the present 
invention with migration inhibitor did not harm the purpose of the migration 
inhibitor. 

The above described work was repeated successfully using yet 

another microporous membrane prepared using thermally induced phase separation 

techniques according the disclosures of U.S. Pat. Nos. 4,539.256 (Shipman et al.), 

4,726,989 (Mrozinski). and more particularly 5.120.594 (Mrozinski). This 

membrane had the following properties: 

Bubble point 0.75 |.im 

Gurley 50cm ' 20 sec 

Porosity % void 4 1 % 

Surface wetting Energy 

(before treatment ) 30 dynes/cm2 

Caliper OA ll mm (7 mil) 

The membrane was impregnated with the following coating solution: 



Aluminum sulfate, tetradecahydrate 

Dihexylsulfosuccinate 

5-Sulfoisophthalic Acid-NaCmono) salt 

Phthalic acid 

PVP/AA 

Ethanol/lPA 

De-ionized water 



(Pigment Management) 3.3% 

(Fluid Management) 6.0% 

(Drying Agent) 7.0% 

(Drying Agent) 4,0% 

(Migration Inhibitor) 2.5% 

(Solvent) 26% 

(Solvent) 51.2%. 



The composition was obtained as a clear solution by dissolving the ingredients 
under mild heating. The membrane was impregnated with the clear solution by 
using a Meyer bar, a roller, by hand-spread or machine coating- The coated 
membrane was dried at about 75-120^C for about 1-2 minutes. Then the 
membrane was imaged using a Hewlett Packard 2500 series printer and provided a 
very high quality and high-density image which is rapidly dry, tack-free. 
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feathering-free, and smudge-free. The image did not show any movement in any 
of the ink/color when exposed to water using the same test as done in the prior 
example. 

The example was repeated with another piece of the same 
5 membrane, which was also impregnated with another coating solution consisting 
of: 

Aluminum sulfate, tetradecahydrate (Pigment Management) 

5.0% 

10 Dicyclohexylsulfosuccinate (Fluid Management) 

6.0% 

DX-2-Pvrrolidone 5-carboxylic acid (Drying Agent) 

5.0% 

5-Hydroxyisophthalic acid (Drying Agent) 

15 4.0% 

Polyvinyipyrrolidone-co-acrylic acid (Migration Inhibitor) 

2.0% 

Isopropyl alcohol (Solvent) 

30% 

20 Deionized water (Solvent) 

48% 

The dry membrane was imaged with an HP 2500 Series 
Printer to obtain a very high density, dry, and smudge-free image which was 
25 resistant to water migration and water spray shortly after printing. Water spray can 
be analyzed using the following Water Spray Test: 
Water Spray Test 

Tempered water from a standard 1 .90 cm (% inch) aerated faucet was allowed to 
drop 0.61 meters (2 feet) at a rate of 6 liters per minute for 5 minutes onto the 

30 coated film sample which was imaged with a test pattern. The sample was moved 
about so each color area in the test pattern could receive the water stream directly. 
The sample was removed from the water stream, allowed to dry and observed for 
ink movement. For ease and documentation of this test, the sample was adhered to 
an aluminum plate and the test was performed about 10 minutes after printing. 

35 The example was repeated with another piece of the same 

membrane, which was also impregnated with another coating solution consisting 
of: 
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Aluminum sulfate, tctradecahvdrate 


(Pigment Management) 




4.0% 




Dicyclohexylsulfosuccinate 


(Fluid Management) 


5 


4.0% 






D,L-2-Pyrrolidone 5-carboxylic acid 


fDn'ins Assent) 




2.0% 






5-Hydroxyisophthalic acid 


fDrvinc A^^entl 




4,0% 




10 


N-ohthalovlelvcine 






2.0% ' 






Poly vinylpyrrolidone-co-acry lie acid 


(Migration Inhibitor) 




2.0% 






Isopropvl alcohol 


(Solvent) 


15 


30% 






Deionized water 


(Solvent) 




52% 





The dry membrane was imaged with an HP 2500 Series Printer to 
20 obtain a ver>' high density, dry, and smudge-free image which was resistant to 
water spray and water migration shortly after printing. 

The use of multiple drying agents accommodates the interaction of 
the pigment manager with various pigments and their dispersants. A balance of 
drying agent selection(s) should not adversely affect the performance of the 
25 pigment manager, the fluid manager, the optional migration inhibitor, or other 

components in the coating, which when dried in the membrane, becomes the inkjet 
receptor medium. 

The invention is not limited to the above embodiments. The claims 

follows. 
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What is claimed is: 

1 . A drying agent for inkjet receptor media, comprising: 
an aromatic or aliphatic acid having sulfonic, carboxylic, phenolic, 
5 hydroxy!, or mixed functionalities thereof, which in combination with a 

multivalent inorganic salt and a surfactant, is capable of drying the medium in a 
manner to obtain a smudge-free rapidly dried image onto and in the medium when 
the image is printed. 

1 0 2. The drying agent of Claim 1 , wherein the acid is a 

suifocarboxylic or a sulfophenolic acid, a pyrrolidone carboxylic acid, a pyrridine 
carboxylic acid, a phthalic acid, or combinations thereof 

3. The drying agent of Claim 1, wherein the acid is reacted with an 
15 alkali metal to form a mono-functional or multi-functional acid-alkali metal salt. 

4. The drying agent of Claim 1, wherein the acid-alkali metal salt is 
selected from the group consisting of an aromatic and an aliphatic acid reacted 
with sodium. 

20 

5. The drying agent of Claim 1, wherein the aromatic acid is 
selected from the group consisting of sulfosalicyclic acid, disulfosalicylic acid, 
sulfophthalic acid, sulfoisophthalic acid, suifoterephthalic acid, disulfodicarboxylic 
acid, sulfophenolic acid, hydroquinone sulfonic acid, hydroquinone disulfonic 

25 acids, sulfocarboxyphenolic acid, hydroxy-phthalic acids, and their respective 
alkali metal salts, and combinations thereof. 

6. The drying agent of Claim 1, wherein the aliphatic acid is 
selected from the group consisting of sulfosuccinic acid, disulfosuccinic acid, 

30 sulfofumeric acid, disulfofiimeric acid, succinic or fumeric acid containing 

suifobenzoic or sulfoarylcarboxylic acids, and their respective alkali metal salts, 
and combinations thereof. 
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7. The dPr'ing agent of Claim 1 . present in an coating solution 



comprising a multivalent inorganic salt, wherein the weight percent of the acid/salt 
being used ranges from about 40 to about 60 weight percent of the total solids in 
the coating solution. 



8. The drying agent of Claim 7. wherein the weight percent ranges 



from about 45 to about 55 weight percent of the total solids in the coating solution. 

9. A coating solution, comprising a multivalent inorganic salt and a 
drying agent selected from the group consisting of acids having the following 
formulae: 



a; r\ R", R-^ may be -COOR -SO3H or -OH groins 

and combination thereof ranging from a total of 3-6 groups 

in the aromatic. R"* may be H. The acid functional groups may be 
in their alkali- metal sak form 

b: R"^ may be linked to anotiier aromatic via a -(CH^jp-, -0-. -S-, -NH-. 
-NHCO-, -CO-bridge wherein n may vary from 0-3 and another 
aromatic may contain tlie same fimctionalities as the parent one. 

£2 R'* may represent a part of a condensed aromatic system e.g., 
antliracene, phenanthrene etc. 



R 




and 
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R^ 

a: R*, rI R^ may be -COOH, -SO3H or -OH groups 

arri combination thereof ranging from a total of 2-4 groups 
in the chain. R"* may be H. Tlie acid functional groups may be 
in their alkali- metal sak form 

b: R"* may be an aryl group containing sulfonic or suifocarboxylic 
or sulfophenolic or combination thereof 

and combinations thereof. 

5 10. The coating solution of Claim 9. wherein the drying agent is a 

mono-functional or multi-functional acid-alkali metal salt formed from the acid 
and an alkali metal salt, 

1 1 . An inkjet receptor medium, comprising 
10 (a) a porous membrane or film, and 

(b) a drying agent of Claim 1 within the porous membrane or 

on the film. 

12. A method of using a drying agent, comprising the step of 
15 coating an acid of Claim 1 on and into a surface of an inkjet receptor medium. 

13. An image graphic, comprising an inkjet receptor medium of 
Claim 1 1 and an image of ink comprising pigment and humectant, wherein the 
drying agent interacts with the humectant so as to dry the humectant chemically or 

20 physicochemically. 
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